Intranasal immunization with recombinant PspA fused with a flagellin enhances cross-protective immunity against Streptococcus pneumoniae infection in mice.
Streptococcus pneumoniae is a major respiratory pathogen that causes high levels of mortality and morbidity in infants and the elderly. Despite the use of antibiotics and vaccines, fatal pneumococcal disease remains prevalent. Pneumococcal surface protein A (PspA), a highly immunogenic surface protein produced by all strains of S. pneumoniae, can elicit protective immunity against fatal pneumococcal infection. We have previously demonstrated that the Vibrio vulnificus FlaB, a bacterial flagellin protein and agonist of TLR5, has strong mucosal adjuvant activity and induces protective immunity upon co-administration with tetanus toxoid. In this study, we have tested whether intranasal immunization with recombinant fusion proteins consisted of PspA and FlaB (PspA-FlaB and FlaB-PspA) is able to elicit more efficient protective mucosal immune responses against pneumococcal infection than immunization with PspA alone or with a stoichiometric mixture of PspA and FlaB. When mice were intranasally immunized with fusion proteins, significantly higher levels of anti-PspA IgG and IgA were induced in serum and mucosal secretions. The mice immunized intranasally with the FlaB-PspA fusion protein were the most protected from a lethal challenge with live S. pneumoniae, as compared to the mice immunized with PspA only, a mixture of PspA and FlaB, or the PspA-FlaB fusion protein. FlaB-PspA also induced a cross protection against heterologous capsular types. These results suggest that a FlaB-PspA fusion protein alone could be used as an anti-pneumococcal mucosal vaccine or as an effective partner protein for multivalent capsular polysaccharide conjugate vaccines.